INTRODUCTION
Globally, by the year 2025, the adult population will increase by 64% and prevalence of diabetes in adults will increase by 35%. This will in turn increase the number of people with diabetes by around 122%. Developed countries will have a 42% increase in number of people with diabetes. Developing countries are predicted to have an 82% increase in the adult population and 170% increase in the number of people with diabetes. [1] India currently leads the world with 51 million people with diabetes and this number is expected to increase to 87 million by 2030, accounting for one-fifth of the world's population of diabetes. [2, 3] The past decade has thus witnessed a rapid increase in the prevalence of diabetes in India. [4] Among diabetic patients, achieving optimal glycemic control requires them to take part in a complex set of tasks like adherence to dietary advice and medications, engagement in regular physical activity, quitting smoking, and monitoring blood glucose levels. [5] Therefore, it is essential to place individuals and families in an appropriate context for diabetes prevention and care. Understanding the broader cultural context can serve as important background information for effective care for diabetes. [6] Cultural beliefs and traditional practices affect nearly all aspects of the disease, like perception about diabetes, its assessment and diagnosis, care seeking behavior, expectation from providers, and so forth. Moreover, culture may influence diabetes self-management as well.
Very few studies have explored the effect of cultural beliefs and attitudes toward diabetes prevention and care services. It would be important for diabetes care providers to understand cultural determinants in order to provide holistic care for people with diabetes. [7] Therefore, we conducted this study to explore the cultural characteristicsrelated to diabetes mellitus in India and its potential influence on diabetes care. We also propose a broad theoretical framework for cultural assessment for people living with diabetes [ Table 1 ].
MATERIALS AND METHODS
This qualitative study was conducted in rural western Uttar Pradesh (Agra) in the field practice areas of the Rural Health Training Centre, SN Medical College, Agra. Study participants were known cases of type 2 diabetes mellitus currently on treatment. For data collection, we used the Explanatory Model Interview Catalogue (EMIC) interviews of diabetic patients. EMIC, the progenitor of which is the famous anthropologist Arthur Kleinman refers to a framework of the semi-structured interview based on a particular operational formulation of the concept of illness explanatory models and a set of explanatory model interviews based on that framework. The EMIC approach is useful in studying the illness as well as understanding the social and cultural factors affecting the course of the illness. [8] We interviewed 25 adult patients (15 male and 10 female) of type 2 diabetes mellitus after an informed consent from each participant. Interviews were conducted by trained researchers in local language, each lasting about 35-45 min. The sample was a convenience one. All interviews were recorded, with the consent from participants being interviewed. After the interviews, the recordings were transcribed into computer files. Care was taken to assure the respondents that they and the place of their work would not be identifiable in any subsequent report.
All interview transcripts were read by the researcher and coded in the style of a grounded theory approach for data analysis. Category headings were generated from the data and under these, all data were accounted for. Two independent researchers verified the seeming accuracy of the category system and after discussion with them; minor modifications were made to it. In the grounded theory literature, a good category system is said to have emerged from the data. [9] 
Findings
Age of respondents range from 36 years to 62 years and all of them were from rural areas. Three male and two female participants were illiterate. All respondents were currently on the antidiabetic medications.
Respondents believed that the way in which they perceived the illness depended upon their tradition, customs and ethos, which were observed in their society since generations. Respondents also said that people mostly try home remedies for their illness, before going to a doctor.
If anyone is ill in our family we first try home treatment, like using turmeric and milk for cold, ginger for cough. We also use Ayurvedic medications (Indian system of medication). We go to the doctor only if our home treatment does not work.
It was also learned that, perceptions regarding the diabetes were also influenced by cultural factors. Respondents stated that illness, and particularly chronic illness like diabetes, which do not show sign and symptoms early in the stage of disease are usually ignored until it interferes with their day to day living. One respondent noted that.
Diabetes is not a disease because it does not show signs and it does not interfere with day to day work.
Almost all respondents said that, they were told by their doctors to modify their diet. However, many felt that this was the most difficult thing to follow and religion or Many felt that that it is cumbersome to prepare a separate meal for one person in the home. Preparing special food for oneself or for one person goes against the cultural ethos of providing for all family members impartially.
Respondents also found difficulty in having frequent meals at short intervals as advised by their providers. Most of them were of the habit of taking morning and evening tea and two meals in a day. One male respondent narrated.
I have to go to farm for work early in the morning, so mostly take morning tea and go to work. I carry my food with me for lunch, which I eat between 1 and 2 (pm) in the afternoon. Then i take dinner at night when I am back home. People do not consider it a good thing to keep eating for the entire day (frequent meals).
Regarding diabetes care seeking behavior, we found that cultural factors influenced the access to health care delivery services in a significant way. Respondents said that many people were not aware about the available of diabetes care services and people also ignored the disease as it was not considered to be of sufficient priority by the family. Overall; health illiteracy and cost of care, particularly indirect cost of care, were important barriers for seeking care. One respondent said.
We feel why to go to doctors if we are not ill (not having signs and symptoms of illness). If we go to the hospital, we have to give an entire day. It also costs us 100 rupees to go to the hospital and doctors charge fees also.
It was also notable to learn that most of people with diabetes, who were on conventional treatment, also used other treatment, like home remedies or some Ayurvedic formulations (Indian system of medicine). Many respondents said this is a very common practice. One of the respondents mentioned-I was diagnosed as diabetic 4 years back and since then I am taking the medication regularly. My uncle told me that diabetes is caused by excessive consumption of sweets, so consuming bitter things helps a lot. From the last 2 years, I am also taking Neem juice, which is bitter in taste along with the medication given by doctors.
Respondents observed that many times, it became difficult for them to understand what care providers were saying due to different language or too much use of English words during their conversation. As a result, people with diabetes, who sought care felt stressed and were not able to follow the correct advice. One respondent said. It was also observed that female respondents were not aware of gestational diabetes. As a result they do not consider it important to check for blood sugar during pregnancy.
DISCUSSION
People negotiate and interpret culture in variable forms and in diverse contexts. Beliefs regarding illnesses and in particular, chronic illness like diabetes are greatly influenced by cultural norms in a significant way.
Culture and health beliefs and practices
Cultural factors and belief influences how people perceive their overall health, illness and practices related to it. [6, 10] Home treatment, self-medication or use of Ayurvedic herbs for treating illness is deep rooted in Indian culture. Ritual healings from spiritual healers are not uncommon. Ayurveda, the Indian system of medicine, which is culturally accepted in Indian community since ages, states that the persons are healthy till their bodily fluids are in the state of equilibrium or else the illnesses crop up. Diabetes has been referred in Ayurveda as a "Madhumeha" occurring due to inactivity, laziness, lack of exercise, excessive sleep and excessive use of yogurt, meat and soup of domestic, aquatic and marshy land animals, consumption of unmatured/nonaged grains, products of jaggery and sweets. [11] However, what exactly constituted Ayurvedic medicines and what did not qualify being Ayurvedic remained a conjectural issue.
Cultural factors are responsible for the way in which the diabetes is perceived by the community, the manner in which the symptoms and signs related to diabetes and its complications are perceived. People from India have a common perception the diabetes is caused by excessive consumption of sweets. [11, 12] There is also a belief that consuming bitter vegetables or herbs will lower the blood sugar. [13, 14] Stress and worry, or genetic or hereditary risk factors for diabetes mellitus are not viewed as significant. However, there could be the urban-rural difference in the influence of environmental factors like stress on diabetes management as a whole. People also believe that smoking and alcohol are not related to diabetes mellitus or its complications. Therefore, for optimum care of people with diabetes, understanding of socio-cultural context is critical as it affects perceptions about how people with diabetes are viewed and supported by their family and how their family.
Culture and dietary beliefs and practices
Dietary habits and practices are influenced by culture and religion as well as economic conditions. Oil and sugar are considered an integral part of the daily diet in Indian families. Religion is a key aspect of culture that often decides food habits and pattern. Culturally determined dietary practices involve the identification of foods, methods of food preparation, condiment selection, timing and frequency of meals, and the ritual, social, and symbolic use of foods. For example, nonvegetarian diet is not an acceptable food in Hindu communities. Fasting is often practiced by Hindus and Muslims. India is a country with several religious festivals. Sweets and high fat foods are significant components in this festivals and ceremonies. Foods, especially, sweets are shared as gifts with relatives and friends in ceremonies.
Dietary management is one of the most important components for a package of care for people with diabetes. Cultural beliefs are one of the many reasons for nonadherence with dietary recommendations in diabetes. Therefore, care providers' familiarity of these dietary practices is essential for planning culturally appropriate dietary management for persons with diabetes.
Culture and diabetes care seeking behavior
Disease management decisions are closely linked to cultural background and resources available. [15] Cultural factors influence the access to health care delivery system and the way in which the families interact with health care practitioners. [6] Even though, people and community do not consider diabetes as a stigmatized disease, [6, 10] many do not regularly participate in diabetes prevention, screening and care programs due to cultural beliefs, different priorities and limited access to services. Low health literacy, lack of knowledge related to diabetes services, misconception about diabetes, lack of family and social support and lack of patients involvement are some of the cultural determinants responsible for poor outcome of diabetes care program. [12] A misbelief that diabetes is the result of divine intervention is often responsible for use of folk medicine leading to delay in care of diabetes until signs and symptoms of some complications emerge. [6, 10, 12] People with diabetes taking conventional modern medicine (allopathic medication) frequently use folk herbal medicine as home remedies or Ayurvedic medicine, either as supplements or complementary or alternative treatment. [13, [15] [16] [17] Prayer, acupuncture, massage, hot tub therapy, biofeedback, and yoga have been frequently used by persons with diabetes. [16] Diabetics consuming juices and bitter herbs are not uncommon. [13, 14] Desire for early and maximum benefit was the most common reason for using these remedies. [18] Health care providers' understanding of these self-care practices are crucial for modification of treatment strategies and outcome evaluation. In most cases, providers are unaware of the fact that patients are taking Ayurvedic or herbal medication as well. [13] It is important for care providers to be aware that many patients with diabetes may be using complementary medications that may have potential interactions with conventional medicines being used. [16] Many of the herbal therapies may be hypoglycemic agents and in combination with conventional treatment of diabetes, may result in hypoglycemic crisis. Moreover, there is inconclusive evidence regarding the usefulness of herbal mediation in the management of type 2 diabetes.
As regards the use of drugs, people feel it is required when there are signs or symptoms of disease or illness. This perception of people is the single most important barrier for proper management of diabetes and adherence to treatment. People often judge the severity of an illness by the amount of pain, disability, and discomfort it produces in daily routine activities. [6, 10] Therefore, diabetes care providers are often disappointed with diabetes patients for not following up for blood sugar monitoring, early diagnosis and management of complications of diabetes, if any. Provider often feels that, since diabetes is a chronic disease, rural people do not care about the disease and about their health as well. People do not seek health care unless their condition interferes with social or personal activities of daily living, such as work and household maintenance functions. There is often reluctance to seek professional care unless necessary. [19] For adherence to diabetes care, family and social support is vital. Diabetic patients with strong family support are more likely to follow the recommendations of diabetes care providers. [6] All of these factors collectively act as barriers for effective diabetes care. [6, 19, 20] Culture and communication between people with diabetes and care providers Languages and local dialects change across cultures and societies and therefore may present as significant barriers in communication. Health literacy is also influenced by cultural beliefs and education, which further influence a person's ability to obtain, interpret, and understand information about health and healthcare services. [21] Compared with persons with diabetes mellitus having adequate health literacy, low health literacy has been associated with poor glycemic control and more risk of diabetes complications. [6] Lack of ability of communicate effectively often results in stress among care providers, poorer client understanding of disease, less recall of information, decreased client satisfaction and premature termination of care. Services of trained interpreter or bilingual family members may be useful in such situations. However, in such situations, an issue of confidentiality needs to be addressed. Culturally specific print materials in patient's primary language may be provided and hence that the information is available to patients, their family members and to other people in their support system. [6, 19, 21] Familiarity of cultural understanding and communicating effectively is necessary for equal access to services. Therefore, diabetes care providers, to ensure effective communication with persons with diabetes need to present themselves as a colleague, establish ties with family and friends of patients, demonstrate supportive and personalized approach. [6, 10, 22] 
Women and diabetes
Women are often are viewed as the custodian of family values and culture. This responsibility to maintain cultural practices and pass them on to younger generations can make it difficult for them to successfully make lifestyle changes leading to poor health outcomes. [23] Nearly, three quarters of women find difficult for follow the care advice by doctors and self-medication is very common in women. [14, 23] Furthermore, around 7-17% of women of child bearing age suffer from gestational diabetes or glucose intolerance during pregnancy. [24, 25] Cultural beliefs and practices during pregnancy and overall status of women in family presents as substantial barriers to adhere with providers advice for effective diabetes management. If diabetes during pregnancy is poorly managed, it will harm both the mother and infant. [23] Framework for cultural assessment to plan and deliver culturally appropriate care
Cultural assessment is a focused and systematic appraisal of beliefs, values, and practices conducted to determine the context and substance of client needs and then to best adapt (or construct) and evaluate health interventions, and with the inculcation of a sense of responsibility in the afflicted individual for self-care. [26, 27] Cultural assessment needs to be done at various stages of care and may be focused on those elements relevant to the presenting problem, necessary intervention, and participatory evaluation. [20] 
CONCLUSION
Improving diabetes care needs a better understanding of the cultural determinants. To address these issues in prevention and care services, diabetes providers are expected to bear cultural competencies for assessment and planning culturally appropriate interventions. The problem also lies with suggesting a diet regimen which does not fit well with the way people eat in India. Merely following international or Euro-American ways of eating is not the answer, unless the family structure is similar to that which exists in the Euro-American context. More creative ways of talking about diet need to be advised. It is all the more necessary that biomedical practitioners, who will be expected to bear the brunt if and when any public health program for diabetes is introduced, are attuned to the various factors affecting the understanding and treatment of diabetes. Cultural characteristics such as value systems, beliefs, customs, and family patterns may be used as clues for planning culturally appropriate care for diabetes. To deliver these culturally appropriate interventions and effective continuum of diabetes care needs innovative models with a multi-disciplinary team, including the lay care giver. These specific interventions, well aligned with local context and needs are likely to have a significant impact on diabetes care. However, such models need to be tested and evaluated.
